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OBJECf IVE — Subjects who are normal glucose tolerant (NGT) are considered at low risk, 
even if a plasma glucose value a 155 mg/dL for the 1-h postload plasma glucose during an oral 
glucose tolerance test (OGTT) is able to identify NGT subjects at high risk for type 2 diabetes and 
subclinical organ damage. Hyperuricemia is associated with several risk factors for cardiovascular 
diseases such as hypertension, insulin resistance, and diabetes. However, it is unknown whether 
uric acid (UA) is able to affect 1-h postload plasma glucose in hypertensive NGT subjects. 

RESEARCH DESIGN AND METHODS— From a cohort of -1,200 uncomplicated hy- 
pertensive outpatients who underwent OGTT, we selected 955 subjects (548 men and 407 
women) aged 45.6 ± 10.1 years. Laboratory evaluations were performed, and estimated glo- 
merular filtration rate was assessed by using the new equation proposed by investigators in the 
Chronic Kidney Disease Epidemiology Collaboration. 

RESULTS — Considering different stepwise multivariate linear regression models, UA was the 
major predictor of 1-h postload glucose in the entire population, with NGT S155 subjects, 
impaired glucose tolerant, and type 2 diabetic patients accounting for 26.0% (P < 0.0001), 
25.3% (P < 0.0001), 13.5% (P < 0.0001), and 13.5% (P = 0.003) of its variation in the respective 
models. 

CONCLUSIONS— We documented that in hypertensive NGT >155 subjects, UA is strongly 
associated with 1-h postload glucose, similarly to what is observed in impaired glucose tolerant 
and diabetic patients. 



Uric acid (UA), the end product of 
purine metabolism, possesses both 
antioxidant and pro-oxidant prop- 
erties, depending on its chemical micro- 
environment. Hyperuricemia predisposes 
to disease through the formation of urate 
crystals that cause gout, but it is also 
associated with hypertension and diabe- 
tes, all risk factors for atherosclerosis (1). 
Hyperuricemia is present in patients with 
the metabolic syndrome (2) and in sub- 
jects with insulin resistance (3). Obesity is 
also positively associated with hyperuri- 
cemia, which decreases with body weight 
loss (4-6). Hyperuricemia is frequently 
documented in subjects with cardiovas- 
cular diseases (7) and is recognized as an 
independent predictor for myocardial in- 
farction and stroke (8). 
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Similarly, type 2 diabetes is known to 
be an independent risk factor for cardio- 
vascular disease (9-11) and heart failure, 
even in the absence of coronary artery dis- 
ease or hypertension (12). In addition, 
subjects with impaired glucose tolerance 
(1GT) and/or impaired fasting glucose 
(1FG) are characterized by an unfavorable 
cardiovascular risk profile (13). 

Recently, a cut-off point of 155 mg/dL 
for the 1-h postload plasma glucose value 
during the oral glucose tolerance test 
(OGTT) is able to identify subjects with 
normal glucose tolerance (NGT) at high 
risk of type 2 diabetes (14). Moreover, the 
1-h postload plasma glucose value is 
strongly associated with increased cardiac 
mass values and left ventricular hypertro- 
phy (15) as well as carotid intima-media 



thickness (16), which are indicators of sub- 
clinical organ damage and independent pre- 
dictors for cardiovascular events (12,13,17). 

Thus, on the basis of this evidence, we 
suggested the usefulness of reconsidering 
the concept that NGT subjects are a ho- 
mogeneous group with a low cardiovascular 
risk. This recommendation has clinical 
relevance because it emphasizes the impor- 
tance of the phenotypic characterization in 
stratifying the profile of cardiovascular or 
cardiometabolic risk in each subject. How- 
ever, it is unknown whether UA is able to 
affect 1-h postload plasma glucose in hy- 
pertensive NGT subjects. Taken together, 
we designed this study to evaluate, in a 
group of newly diagnosed hypertensive 
subjects, the possible relationship between 
UA and postload plasma glucose. 

RESEARCH DESIGN AND 
METHODS 

Study population 

From a cohort of ~ 1 ,200 uncomplicated 
hypertensive outpatients undergoing 
OGTT, we selected 955 subjects (548 
men and 407 women) aged 45.6 ± 10.1 
who were participating in the CAtanzaro 
MEtabolic Risk factors Study (CATAMERIS). 
All subjects were Caucasian and under- 
went physical examination and review 
of their medical history with regard to fam- 
ily history of diabetes or gout. Causes of 
secondary hypertension were excluded by 
appropriate clinical and biochemical tests. 
Other exclusion criteria were history or 
clinical evidence of coronary and/or valvu- 
lar heart disease, congestive heart failure, 
hyperlipidemia, hyperuricemia, peripheral 
vascular disease, chronic gastrointestinal 
diseases associated with malabsorption, or 
chronic pancreatitis; history of malignant 
disease, alcohol or drug abuse, or liver or 
kidney failure; and treatments able to mod- 
ify glucose or UA metabolism. No subjects 
had ever been treated with antihyperten- 
sive drugs. All subjects underwent evalua- 
tion for weight, height, and BMI. 

After 12-h fasting, a 75-g OGTT was 
performed with 0-, 30-, 60-, 90-, and 
120-min sampling for plasma glucose and 
insulin. Glucose tolerance status was de- 
fined on the basis of OGTT using the 
World Health Organization criteria. In- 
sulin sensitivity was evaluated using the 
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Matsuda index (insulin sensitivity index 
[ISI]), calculated as 10,000/square root of 
[fasting glucose (mmol/L) X fasting insu- 
lin (mU/L)] X [mean glucose X mean in- 
sulin during OGTT]. The Matsuda index 
is strongly related to the euglycemic hy- 
perinsulinemic clamp, which represents 
the gold standard test for measuring insu- 
lin sensitivity (18). The ethical committee 
approved the protocol, and informed 
written consent was obtained from all par- 
ticipants. All the investigations were per- 
formed in accordance with the principles 
of the Declaration of Helsinki. 

Blood pressure measurements 

Readings of clinic blood pressure (BP) 
were obtained in the left arm of supine 
patients, after 5 min of quiet rest, with a 
mercury sphygmomanometer. A mini- 
mum of three BP readings were taken on 
three separate occasions at least 2 weeks 
apart. Systolic and diastolic BP (SBP, DBP) 
was recorded at the first appearance 
(phase I) and the disappearance (phase V) 
of Korotkoff sounds. Baseline BP values 
were the average of the last two of the 
three consecutive measurements ob- 
tained at intervals of 3 min. Patients 
with a clinic SBP > 140 mmHg and/or 



DBP > 90 mmHg were defined as hyper- 
tensive. 

Laboratory determinations 

All laboratory measurements were per- 
formed after a fast of at least 12 h. Plasma 
glucose was determined immediately by 
the glucose oxidase method (Glucose 
Analyzer, Beckman Coulter S.p A., Milan, 
Italy), with an intra-assay coefficient of 
variation (CV) o f 2 . 2 % and interassay CV o f 
3.8%. Triglyceride and total, low-density 
lipoprotein (LDL), and high-density lipo- 
protein (HDL) cholesterol concentrations 
were measured by enzymatic methods 
(Roche Diagnostics GmbH, Mannheim, 
Germany). Serum insulin was determined 
in duplicate by a highly specific radioim- 
munoassay using two monoclonal anti- 
bodies (intra-assay CV, 2.1%; interassay 
CV, 2.9%). Serum creatinine and UA were 
measured in the routine laboratory by an 
automated technique based on the mea- 
surement of Jaffe chromogen and by the 
URICASE/POD method (Boehringer Man- 
nheim, Mannheim, Germany) implemented 
in an autoanalyzer. C-reactive protein (CRP) 
was measured by a high-sensitivity turbi- 
dimetric immunoassay (Behring, Marburg, 
Germany). Values of estimated glomerular 



filtration rate (e-GFR; mI7min/1.73 m 2 ) 
were calculated by using the new equation 
proposed by investigators in the Chronic 
Kidney Disease Epidemiology (CKD-EPI) 
Collaboration. This equation was devel- 
oped from a large cohort of patients, in- 
cluding healthy and CKD individuals. 
We preferred this equation because it is 
more accurate in subjects with a GFR 
>60 mL/min/1.73 m 2 , which our patients 
were assumed to have considering the cre- 
atinine value of <1.5 mg/dL (19). 

Statistical analysis 

AN OVA for clinical and biologic data 
were performed to test the differences 
among groups, and the Bonferroni post 
hoc test for multiple comparisons was 
further performed. The x 2 test was used 
for categorical variables. Correlational co- 
efficients were calculated according to the 
Pearson method. Linear regression analy- 
sis was performed to correlate 1-h post- 
load glucose with the covariates of age, 
BMI, SBP, DBP, UA, lipemic parameters, 
Matsuda index, high-sensitivity CRP (hs- 
CRP), creatinine, and e-GFR. Variables 
reaching statistical significance and sex, 
as dichotomous values, were inserted in a 
stepwise multivariate linear regression 



Table 1 — Anthropometric, hemodynamic, and biochemical characteristics of the study population according to glucose tolerance 





All 


NGT<155 


NGT>155 


IGT 


Type 2 diabetes 




Variables 


(N = 


: 955) 


(n = 


488) 


(n = 


191) 


(n- 


= 214) 


in- 


= 62) 




Male sex 


548 (57.4) 


273 (55.9) 


116(60.7) 


126 (58.9) 


33 (53.2) 


0.805 


Age (years) 


45.6 


± 10.1 


45.4 


± 11.3 


45.0 


+ 


8.9 


46.4 


-+- 


8.2 


45.8 


-+- 


9.2 


0.530 


BMI (kg/m 2 ) 


29.1 


± 4.5 


28.9 


± 5.3 


28.9 


-+- 


3.7 


29.5 


+ 


3.1 


29.5.8 


+ 


3.7 


0.320 




DBP (mmHg) 


90.8 


± 7.6 


91.0 


± 7.9 


91.2 


+ 


7.3 


90.2 


+ 


7.0 


90.5 


+ 


8.1 


0.519 


Glucose (mg/dL) 


Fasting 


93.7 


± 10.5 


89.5 


± 9.4 


95.9 


-+- 


9.7 


98.2 


+ 


9.5 


104.7 


+ 


7.3 


<0.0001 


1-h 


155.4 


± 49.7 


118.7 


± 23.7 


181.8 


+ 


22.8 


189.5 


-+- 


38.3 


244.6 


+ 


47.0 


<0.0001 


2-h 


127.0 


± 42.6 


102.0 


± 18.9 


114.7 


+ 


17.7 


162.9 


+ 


16.8 


237.5 


+ 


34.2 


<0.0001 




Fasting 


12.7 


± 6.7 


10.3 


± 4.3 


14.0 


+ 


7.3 


15.4 


+ 


7.2 


17.9 


+ 


10.1 


<0.0001 


1-h 


102.6 


± 73.9 


89.4 


± 67.7 


132.8 


+ 


84.2 


109.3 


-+- 


74.5 


89.4 


-+- 


52.4 


<0.0001 


2-h 


90.3 


± 88.0 


62.0 


± 55.3 


97.7 


+ 


71.2 


137.0 


+ 


125.1 


130.8 


+ 


105.5 


<0.0001 


Cholesterol (mg/dL) 


Total 


201.5 


± 39.0 


200.4 


± 39.2 


203.6 




32.2 


202.7 


-t- 


43.6 


200.1 


+ 


41.3 


0.752 


HDL 


49.4 


± 14.0 


51.9 


± 14.5 


48.0 


+ 


12.6 


45.5 


+ 


12.2 


47.2 


+ 


15.8 


<0.0001 


LDL 


126.2 


± 33.3 


124.9 


± 33.5 


127.2 


+ 


29.2 


127.8 


+ 


36.0 


127.8 


+ 


35.2 


0.676 


Triglyceride (mg/dL) 


129.7 


± 68.4 


117.3 


± 67.3 


137.7 


+ 


73.6 


145.2 


+ 


63.9 


148.5 


+ 


57.0 


<0.0001 


hs-CRP (mg/L) 


3.1 


± 1.8 


2.5 


± 1.6 


3.4 




1.3 


3.8 


-+- 


2.0 


4.8 


-t- 


1.5 


<0.0001 


Creatinine (mg/dL) 


0.8 


± 0.2 


0.8 


± 0.2 


0.8 


-+- 


0.2 


0.8 


+ 


0.2 


0.8 


+ 


0.2 


0.999 


e-GFR (mI7min/1.73 m ) 


106.6 


± 23.1 


111.9 


± 25.5 


109.9 


+ 


23.6 


108.6 


-t- 


27.3 


103.3 


+ 


24.3 


0.055 


UA (mg/dL) 


5.0 


± 1.4 


4.5 


± 1.0 


5.2 


+ 


1.4 


5.6 


+ 


1.5 


6.1 


+ 


1.8 


<0.0001 


Current smoking 


206 (21.6) 


112(22.9) 


46 (24.1) 


35 (16.3) 


13(21) 


0.258 



Continuous data are presented as mean ± SD and categorical data as n (%). *x 2 test. 
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Figure 1 — UA and hs-CRP mean values in 
subjects with different glucose tolerance. 

model to determine the independent pre- 
dictors of 1-h postload plasma glucose. 
Correlational analysis was performed for 
entire study population and according to 
different groups of glucose tolerance. Data 
are reported as mean ± SD. Differences 
were assumed to be significant at P < 
0.05. All comparisons were performed us- 
ing SPSS 16.0 statistical software (SPSS, 
Inc., Chicago, IL). 

RESULTS 

Study population 

Of 955 patients examined by OGTT, 676 
had NGT, 214 had IGT, and 62 had newly 



diagnosed type 2 diabetes. A 1-h postload 
plasma glucose cutoff of 155 mg/dL dur- 
ing the OGTT was used to stratify NGT 
subjects into two groups: 488 with 1-h 
postload plasma glucose <155 mg/dL 
(NGT<155) and 191 with 1-h postload 
plasma glucose ^155 mg/dL (NGT>155). 

In Table 1 we report the demo- 
graphic, clinical, and biochemical charac- 
teristics of the four study groups. There 
were no significant differences among the 
groups in sex distribution (P = 0.805), age 
(P = 0.530), BMI (P = 0.320), SBP (P = 
0.611), DBP (P = 0.519), total (P = 0.752) 
and LDL (P = 0.676) cholesterol, creatinine 
(P = 0.999), e-GFR (P = 0.055), and smok- 
ers (P = 0.258). From the first to the fourth 
group, there was a significant increase in 
triglyceride (P < 0.0001), hs-CRP (P < 
0.0001), UA (P < 0.0001), and a decrease 
in HDL (P < 0.0001). Obviously, a pro- 
gressive increase of fasting, 1-h, and 2-h 
postload glucose, as well as fasting and 2-h 
insulin, paralleled the worsening of glucose 
tolerance (P < 0.0001) and accounted for 
the reduction of the Matsuda index/ISI. 
Moreover, the NGT> 155 subjects had sig- 
nificantly (P < 0.0001) reduced insulin 
sensitivity and increased UA and hs-CRP 
values compared with NGT< 155; in addi- 
tion, their metabolic and inflammatory 
profiles were similar to IGT individuals. 
The mean values of UA and hs-CRP in 
the study population according to glucose 
tolerance are presented in Fig. 1 . 

Correlational analysis 

Results of linear regression analysis, per- 
formed to test the correlation between 1-h 



postload glucose and different covariates, 
are reported in Table 2 . In the entire study 
population, 1-h postload glucose was di- 
rectly correlated with UA (P < 0.0001), 
hs-CRP (P < 0.0001), triglyceride (P < 
0.0001), creatinine (P < 0.0001), and age 
(P < 0.0001) and was inversely related 
with the Matsuda index (P < 0.0001), 
HDL, and e-GFR (P < 0.0001). A weak 
relationship was also observed with SBP, 
LDL and total cholesterol, and BMI. 

In NGT<155 subjects, 1-h postload 
glucose was directly related with UA (P < 
0.0001), hs-CRP (P = 0.006), triglyceride 
(P = 0.002), age (P < 0.0001), SBP (P = 
0.002), total and LDL cholesterol (P = 
0.001), and BMI (P = 0.002) and was 
inversely related with Matsuda index 
(P < 0.0001) and e-GFR (P < 0.0001). A 
weak correlation was observed with HDL 
and creatinine. 

In NGT>155 subjects, a strong rela- 
tionship was observed between UA and 
1-h postload glucose (r = 0.503; P < 
0.0001). Other positive covariates were 
hs-CRP (P = 0.030), creatinine (P = 
0.006), age (P < 0.0001), and SBP (P = 
0.039); similarly to the other groups, the 
Matsuda index (P = 0.005) and e-GFR 
(P = 0.025) were inversely related with 
1-h postload glucose. 

In IGT patients, 1-h postload glucose 
was linearly correlated with UA (P < 
0.0001) and age (P = 0.001) and was in- 
versely correlated with the Matsuda index 
(P < 0.0001) and HDL (P = 0.025). Fi- 
nally, in diabetic patients, 1-h postload 
glucose was linearly correlated only with 
UA (P = 0.002) and hs-CRP (P = 0.006). 



Table 2 — Univariate linear regression analysis between 1-h postload plasma glucose and different covariates in the entire study 
population and in groups with different glucose tolerance 







All 


NGT<155 


NGT 


>155 




IGT 


Type 2 diabetes 


Variable 


r 


P 


r 


P 


r 


P 


r 


P 


r 


P 


UA (mg/dL) 


0.510 


<0.0001 


0.224 


<0.0001 


0.503 


<0.0001 


0.368 


<0.0001 


0.368 


0.002 


Matsuda index/ISI 


-0.445 


<0.0001 


-0.308 


<0.0001 


-0.189 


0.005 


-0.295 


<0.0001 


0.053 


0.342 


hs-CRP (mg/L) 


0.369 


<0.0001 


0.113 


0.006 


0.137 


0.030 


0.014 


0.418 


0.314 


0.006 


Cholesterol (mg/dL) 


Total 


0.065 


0.023 


0.143 


0.001 


0.075 


0.150 


0.007 


0.459 


0.092 


0.240 


HDL 


-0.190 


<0.0001 


-0.090 


0.024 


-0.040 


0.289 


-0.134 


0.025 


-0.046 


0.362 


LDL 


0.076 


0.009 


0.148 


0.001 


0.091 


0.104 


-0.032 


0.318 


0.169 


0.095 


Triglyceride (mg/dL) 


0.178 


<0.0001 


0.132 


0.002 


-0.002 


0.488 


0.039 


0.283 


-0.161 


0.105 


Creatinine (mg/dL) 


0.172 


<0.0001 


0.090 


0.023 


0.181 


0.006 


0.096 


0.082 


0.072 


0.289 


Age (years) 


0.148 


<0.0001 


0.286 


<0.0001 


0.316 


<0.0001 


0.218 


0.001 


-0.041 


0.376 


e-GFR (ml/min/1.73 m 2 ) 


-0.140 


<0.0001 


-0.151 


<0.0001 


-0.142 


0.025 


-0.099 


0.073 


-0.105 


0.209 


SBP (mmHg) 


0.097 


0.001 


0.133 


0.002 


0.128 


0.039 


0.052 


0.224 


0.197 


0.063 


BMI (kg/m 2 ) 


0.069 


0.017 


0.129 


0.002 


-0.091 


0.105 


-0.101 


0.071 


0.199 


0.061 


DBP (mmHg) 


-0.018 


0.288 


0.024 


0.302 


-0.020 


0.394 


-0.017 


0.402 


0.024 


0.427 
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Table 3 — Stepwise multiple regression analysis on 1-h postload plasma glucose as the dependent variable in the entire study population 
and in groups with different glucose tolerance 



All NGT<155 NGT>155 IGT Type 2 diabetes 

Partial R 2 Partial R 2 Partial R 2 Partial R 2 Partial R 2 

(%) P (%) P (%) P (%) P (%) P 



UA (mg/dL) 


26.0 


<0.0001 


1.6 


0.002 


25.3 


<0.0001 


13.5 


<0.0001 


13.5 


0.003 


Matsuda index/ISI 


9.1 


<0.0001 


















hs-CRP (mg/L) 


3.0 


<0.0001 














10.6 


0.006 


Age (years) 


0.5 


0.005 


8.2 


<0.0001 


4.2 


0.001 


2.2 


0.014 






SBP (mmHg) 










1.8 


0.026 










Triglyceride (mg/dL) 
Total R 2 (%) 










1.6 


0.036 






6.3 


0.026 






19.3 




37.1 








30.4 





Thus, variables reaching statistical sig- 
nificance and sex, as a dichotomous value, 
were inserted in a stepwise multivariate 
linear regression model to determine the 
independent predictors of 1-h postload 
glucose variation (Table 3). In the entire 
population, UA was the major predictor 
of 1-h postload glucose, explaining 26.0% 
of its variation (P < 0.0001). Other inde- 
pendent predictors were the Matsuda in- 
dex, hs-CRP, BMI, and age explaining 
another 14.5% of its variation. In 
NGT<155 subjects, the first covariate re- 
tained in the final model was the Matsuda 
index, which explains 9 . 5 % of the 1 -h post- 
load plasma glucose variation; age and UA 
explain another 9.8% of its variation. Of 
interest, in NGT>155, IGT, and type 2 
diabetic patients, UA was the stron- 
gest predictor of 1-h postload glucose, 
accounting for 25.3% (P < 0.0001), 
13.5% (P < 0.0001), and 13.5% (P = 
0.003) of its variation in the respective 
models. In NGT>155 subjects, age, 
BMI, SBP, triglyceride, and the Matsuda 
index were retained as independent pre- 
dictors of postload glucose, explaining 
another 11.8% of its variation. In IGT pa- 
tients, the Matsuda index, BMI, and age 
were entered in the final model, account- 
ing for 22.9% of postload glucose varia- 
tion. In type 2 diabetic patients, hs-CRP 
and triglyceride were also significantly in- 
cluded in the final model, accounting 
for a further 10.6% (P = 0.006) and 
6.3% (P = 0.026), respectively. 

CONCLUSIONS— The main and novel 
finding obtained in this study is that in 
hypertensive NGT>155 subjects, UA is 
strongly associated with 1-h postload glu- 
cose, similarly to what was observed in 
IGT and diabetic patients. Even though ev- 
idence from several studies has demon- 
strated the prognostic value of UA in 



developing new diabetes (1,3,20-22), our 
data for the first time demonstrate that UA, 
in nonelevated levels, is associated with 1-h 
postload glucose, confirming the strong 
role of UA in the development of insulin 
resistance. This finding has clinical rele- 
vance because 1-h postload glucose in 
NGT subjects is associated, as we demon- 
strated, with subclinical organ damage 
(15,16,23,24) that represents an interme- 
diate stage in the continuum of vascular 
disease and a determinant of overall cardio- 
vascular risk. In addition, because these 
findings were obtained in a hypertensive 
population, it is also plausible that hyper- 
tension should not be considered a simple 
hemodynamic disorder but a cluster of 
metabolic and hemodynamic alterations 
that interact in a multiplicative manner in 
the appearance and progression of cardio- 
vascular disease and outcomes. 

Our data are not surprising from a 
pathophysiologic point of view, because 
there are evidences showing the associa- 
tion between UA and insulin resistance 
(1,3,22) that, for many years, precedes 
the clinical appearance of diabetes. This 
association may be explained according 
to the pro-oxidant and proinflammatory 
effects of UA that interfere with glucose 
uptake, impairing blood flow to skeletal 
muscles and peripheral tissues (25,26). In 
addition, UA reduces endothelial NO bio- 
availability in humans (27) as well as in 
cell culture and in animal models (28,29), 
increasing oxygen free radicals (30,31) 
and CRP production (29) and exerting a 
direct scavenging effect (32), all factors 
interfering with insulin sensitivity and re- 
sulting in clinical manifestation of diabe- 
tes (33). In keeping with this, NGT>155 
subjects, in baseline conditions and after 
the 1-h glucose challenge, are more insu- 
lin resistant and have higher CRP and in- 
sulin levels compared with other groups, 



including IGT and diabetic patients. All 
these metabolic abnormalities agree with 
the hypothesis that measurement of gly- 
cemia alone, during an OGTT, allows 
for a partial stratification of the global car- 
diovascular risk. In fact, many NGT sub- 
jects, characterized by high postload 
insulin levels and increased inflammatory 
burden, as documented by CRP values, 
would be considered at low cardiovascu- 
lar risk despite the concomitant presence 
of subclinical organ damage. 

Another clinical question supported 
by our data is that NGT>155 subjects 
progress toward new diabetes, as recently 
demonstrated by others (14). This is an 
open question, because only 30-40% of 
subjects with IGT develop diabetes, 
whereas 40% of subjects who develop 
new diabetes are NGT at baseline (14,34), 
and our data contribute to explain the un- 
derlying mechanism. All these emphasize 
the importance of precociously identifying 
subjects at high risk for diabetes in order 
to offer them an intervention program that 
will prevent or slow their progression to 
overt diabetes. In keeping with this and on 
the basis of the strong relationship be- 
tween UA and 1-h postload plasma glu- 
cose, it is plausible to hypothesize that 
simply measuring the UA concentration 
may also be considered a good predictor 
for future diabetes in NGT subjects. Base- 
line and postchallenge glucose and insulin 
concentrations seem to justify the biologic 
importance of global metabolic abnormal- 
ities and UA specifically. Thus, it should 
be useful in clinical practice to also rou- 
tinely use the UA evaluation given that 
even nonelevated levels can be useful in 
identifying hypertensive people who are 
at risk for insulin resistance and diabetes. 
In fact, up to 50% of people with essential 
hypertension have insulin resistance, and 
this is one way to look for it without the 
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need for an OGTT. In addition, the UA 
assessment is easy to determine and is 
less expensive. 
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